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glass, and  gelatinous  bodies  arc  all less  rigid, in  proportion resistance to compression, than the supposed 'perfect solid1; and tl utter worthlessness of the thi:ory is experimentally demonstrated.
657.    The modulus of elasticity of a bar, wire, fibre, thin filamet band, or curd of any material (of which the substance need not I isotropic, nor even homogeneous within one normal section), as bar of glass or wood, a metal wire, a. natural fibre, an India rubb band,   or  a  common thread, cord, or tape, is a term introdun by Dr. Thomas Young to designate what we also sometimes call i ltm<*itmiinal nudity  that is, the quotient obtained by dividing tl simple  longitudinal   force   required  to   produce   any  mfinitesim elongation or contraction by the amount of this elongation or co traction reckoned as always per unit of length.
658.    Instead of reckoning the modulus in units of weight, it sometimes convenient to express it in terms of the weight of the ur length of the rod, wire, or thread.    The modulus thus reckone or, as it is called by some writers, the length of the  modulus, of course found by dividing the weight-modulus by the weight the unit length.    It is useful in many applications of the theory elasticity;  as, for  instance, in  this  result, which  will be prov( later1—the velocity of transmission of longitudinal vibrations (as sound) along a bar or cord, is equal to the velocity acquired I a body m falling from a height equal to half the length of tl modulus'
659.    The specific modulus of ehtstithy of an isotwpic substance, c as it is most otten called, simply I he modulus of elasticity of the su stance, is the modulus of elasticity of a bar of it having some definite specified sectional area.    If this be such  that  the xveight of un length is umty, the modulus of the substance will be the same as tl length of the modulus of any bar of it; a system of reckoning whic as we have seen, has some advantages in application.    It is, hov ever, more usual to choose a common unit of area as the section area of the bar referred to in the definition.    There must also bo definite understanding as to the unit in terms of which the force measured, which may be either the absolute unit (§  188):  or tl gravitation unit for a specified locality; that is (§ 19 r), the weight i that locality of the unit of mass.    Experimenters hitherto have state their results in terms of the gravitation unit, each for his own localit] the accuracy hitherto attained being scarcely in any cases sufficient!
1 It is to be understood that the vibrations in question are so much spread m through llie length of the body, that inertia does not sensibly influence the tran verse contractions and dilatations whfch (unless the substance have in this respe the peculiar character presented by cork, § 656) take place along with them. AKi under Thermodynamics, we shall see that changes of ternperamw produced by tl varying strains cause changes of stress which, m ordinary solidb, render the velodi of transmission of longitudinal vibrations sensibly greater than that calculated t the rule stated in the text, if we use the static modulus as, understood, from tl definition there given; and we shall learn to take into account the thermal effei by using a definite static modulus, or kinetic modulus^ according to the clrcumstana